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Abstract: (EN) A liquid crystal display device including a pair of substrates (2, 9) each 
having a transparent electrode (3, 8) and an orientation film (4, 7) serially 
formed on the surface thereof and disposed with a gap between them so that 
the orientation films (4, 7) oppose each other, a liquid crystal (5) filling the 
gap, two polarizer plates (1,10) interposing the pair of substrates (2, 9), and 
a driving circuit connected to the transparent electrodes (3, 8) for applying a 
voltage between both substrates, wherein the liquid crystal (5) is a nematic 
liquid crystal of negative dielectric anisotropy substantially free from a chiral 
liquid crystal, the liquid crystal molecules (5A) inside the pair of substrates 
are oriented so that their molecular axes lie on one plane (12) orthogonally 
crossing the substrates, and are orientated vertically or semi-vertically at the 
portion touching the substrates so that their molecular axes have an angle 
within the range of 90 to 45° with respect to the substrates, and the liquid 
crystal molecules are oriented so that the angle between the molecular axes 
of the liquid crystal molecules (5) and the substrates becomes progressively smaller towards the 
center portion between both substrates and becomes substantially parallel to the substrates (2, 9) at 
the center of the gap between both substrates. 

(FR) Ce dispositif d'affichage a cristaux liquides nematiques comprend une paire de substrats (2, 9) 
lesquels comportent une electrode transparente (3, 8) et une couche d'orientation (4, 7) formees en 
serie sur leur surface et separees par un entrefer de fagon que les couches d'orientation (4, 7) soient 
opposees Tune a I'autre; un cristal liquide (5) emplissant I'entrefer; deux plaques polarisantes (1, 10) 
entre lesquelles sont interposes les substrats (2, 9); et un circuit de commande relie aux electrodes 
transparentes (3, 8), qui permet d'appliquer une tension entre les deux substrats. Le cristal liquide (5) 
est un cristal liquide nematique, a anisotropie dielectrique negative, sensiblement depourvu de cristal 
liquide chiral. Les molecules (5A) de cristal liquide situees entre les substrats sont orientees de fagon 
que leur axe moleculaire se trouve dans un seul plan (12) perpendiculaire aux substrats; elles sont 
orientees verticalement ou semi-verticalement au niveau de la zone en contact avec les substrats, de 
fagon que leur axe moleculaire forme avec ces demiers un angle compris entre 90 et 45° qui diminue 
vers le centre des deux substrats, et que cet axe devienne sensiblement parallele aux substrats (2, 9) 
au centre de I'entrefer separant ces demiers. 
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(57) Abstract . 

A liquid crystal display device including a pair of substrates (2, 9) each having 
a transparent electrode (3 t 8) and an orientation film (4, 7) serially formed on the 
surface thereof and disposed with a gap between them so that the orientation films (4, 
7) oppose each other, a liquid crystal (5) filling the gap, two polarizer plates (1,10) 
interposing the pair of substrates (2, 9), and a driving circuit connected to the 
transparent electrodes (3, 8) for applying a voltage between both substrates, wherein 
the liquid crystal (5) is a nematic liq^d crystal of negative dielectric anisotropy 
substantially free from a chiral liquid crystal* the liquid crystal molecules (5A) inside 
the pair of substrates are oriented so that their molecular axes lie on one plane (12) 
orthogonally crossing the substrates, and are orientated vertically or semi-vertically at 
the portion touching the substrates so that their molecular axes have an angle within 
the range of 90 to 45° with respect to the substrates, and the liquid crystal molecules 
are oriented so that the angle between the molecular axes of the liquid crystal 
molecules (5) and the substrates becomes progressively smaller towards the center 
portion between both substrates and becomes substantially parallel to the substrates 
(2, 9) at the center of the gap between both substrates. 
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